Response surface methodology (RSM) is a three factorial model which illustrates the relationship between one or more independent variables. RSM can be used to optimize the fermentation medium for the production of Cyclosporin A from the isolate Tolypocladium inflatum. The optimal point of the response surface area is predicted by using a seconddegree polynomial model and applying the statistic model obtained from the central composite design (CCD). The results of optimizing the fermentation medium for Cyclopsorin using the three independent variables of glucose, casein, and KH 2 PO 4 show that all three of the independent variables affect the production of Cyclosporin A. There is a positive interaction between the independent variables of glucose and casein, however, there is no visible interaction between glucose with KH 2 PO 4 and casein with KH 2 PO 4 . By using the mathematical model the total optimum result obtained is 1230.5 mg L -1 , glucose concentrate 28.5 g L -1 , KH 2 PO 4 concentrate 0.74 gL -1 , and casein concentrate 9.8 g L -1 . Laboratory validation shows that Cyclosporin A productivity is 1197.285 mg L -1 . There is a value difference of 2.7% between the expected productivity of Cyclosporin A using the mathematical model and the actual production in laboratory tests.
Introduction
Cyclosporin A is a member of a group of cyclic undecapeptides with antiinflammatory, immunosuppressive, antifungal and antiparasitic properties [1] . Aside from that, Cyclosporin has the characteristic of an immunosuppressive that is relatively non-toxic to bone marrow [2] [3] [4] [5] . Cyclosporin is known to be produced from Tolypocladium inflatum by using the liquid fermentation method [6] . Apart from being produced from T. inflatum, Cyclosporin can also be derived from Rhizopus arrhizus NRC Fr 113, Fusarium solani NRC F.F.13, and Fusarium oxysporum NRC FF105. To increase the production of Cyclosporin several modifications to the fermentation medium are carried out [7] [8] . Adding L-valine to the solid fermentation is known to increase Cyclosporin A productivity [9] [10] . Glucose carbon is known to be the best source of carbon in the process of Cyclosporin A production [11] . The influence of environmental factors like pH, aeration, and the inocculum density factor also affect Cyclosporin A productivity [12] . However, there is a scarcity of published data on optimizing the fermentation media by using the response surface methodology method (RSM). RSM can be used to evaluate relationships between several explanatory variables and one or more response variables. The aim of this research is to determine the optimum concentration of several variables of the fermentation medium to obtain the highest productivity of Cyclosporin A using RSM. , NaCl 5 g L -1 , demineralised water 50 mL, and the pH is set at 6.1. The vegetative culture is incubated at a temperature of 25 ºC and agitated at 240 rpm for 48 hours. . The range and levels of the variables tested in the optimization tests are presented in Table 1 . Defining the optimum points and variable relations were determined by using Design Expert 7.1. program.
Methods

Micro
Using the three variables a mathematical model is such:
(1)
Results and Discussion
The influence of the combination of 3 independent variables of the Cyclosporin A fermentation medium consisting of A: glucose, B: KH 2 PO 4 ; and C: Casein are tested by using the RSM and CCD model. The tests and responses of Cyclosporin A productivity experiments are presented in Table 2 .
Results of the diversity analysis from the ANOVA analysis and the estimated coefficient model of successive optimal results are presented in Table 3 and  Table 4 . Table 3 shows that the model used has a value F (F-test) of 22.7 and p-value (Prob > F) below 0.0001. The higher the F value or the lower the p-value is (Prob > F) the more significant is the relationship with the model used [13] . The model developed has the coefficient determination R2 value of 95% that shows the height of correlation between the values of observation and the values of assumption and the value adj R2 of 0.91 signifies that this model has high significance with the Relationships between the variables of glucose and casein can be depicted by using the response surface as Figure 2 . Figure 2 shows that an increase in glucose and casein concentrates have an actual effect on the production of Cyclosporin A. Glucose is reported to be the best source of carbon in the process of Cyclosporin A production [11, 14] . An increase of casein concentrate appears to have more influence on Cyclosporin A production than an increase of glucose concentrate. Relationships between the two variables show that there is interaction between one another. Figure 3 showed that an increase in glucose and KH 2 PO 4 concentrates have an actual influence on Cyclosporin A productivity. Mineral salts, especially those containing divalent ion strongly influence Cyclosporin productivity. This is closely linked to the reaction of the enzyme in the metabolism process of Cyclosporin A formation [15] . Furthermore, an increase in the KH 2 PO 4 concentrate that exceeds the concentration 0.75 g L-1 level (0) shows a significant decline in Cyclosporin A production. This is due to the toxoid characteristics of the metal ion on the cell network in excessive concentrations. Figure 4 shows that an increase of casein concentrate and KH 2 PO 4 concentrate has an actual effect on Cyclosporin A productivity. process it is seen that the effect of changes in the casein concentrate appears to be greater than glucose and KH 2 PO 4 . This is seen from the pattern changes in the concentrates from the three variables that are depicted in the pertubation plot ( Figure 5 ). Casein contains several amino acids that can act as a precursor in the metabolism process of Cyclosporin A formation [16] . 
Conclusion
This research concludes that the independent variables used in the process of optimizing Cyclosporin A production have a real influence on Cyclosporin A productivity. The variable casein has the most influence on Cyclosporin A productivity compared to the other variables. Casein and glucose have a positive interaction in Cyclosporin productivity, however there appears to be no interaction between glucose and KH 2 PO 4 , and casein with KH 2 PO 4 . Results optimizing the fermentation medium produced 1197.28 mg L -1a of Cyclosporin A, or 2.7% less than the expected value of Cyclosporin A productivity which shows that the model used is appropriate and can validate the test data used.
